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Table 1 Measurement results of three kinds of nuclide energy and relative efficiency relationship.
140Ba 140La 1321
e DO &S REHE DO &S REHE DS &S
Energy / keV Relative efficiency Energy / keV Relative efficiency Energy / keV Relative efficiency
162.66 368.4610.11% 328.76 425.08+0.03% 522.65 11.3140.44%
304.85 379.95+0.12% 432.49 389.02+0.07% 630.19 10.75+0.45%
423.72 346.3610.14% 487.02 369.21+0.02% 667.72 10.31+0.07%
437.58 342.07+0.19% 751.64 313.25+0.08% — —
537.26 315.79+0.02% 815.77 300.38+0.02% — —
— — 867.85 292.87+0.06% — —
— — 919.55 284.37£0.07% — —
— — 925.19 285.28+0.04% — —
— — 1596.21 213.84£0.01% — —
— — 25214 160.73+0.08% — —
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Fig.1 Relative efficiency curve of dual-nuclide (a) and three nuclides (b).
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Table 2 Calibrated parameters of relative efficiency.

WESH PGS N =13 N

Fitted parameters  Dual-nuclide Three nuclides
by ~7.236417 -5.8714535

b, 1.7991958x10>  1.4258052x10°
b, -1.6349877x10° —1.2564885x10°
bs 6.9999158x10°  5.326097 7x10°
by -1.1360069x10*  —8.638 752 4x10°
c 0.9756 0.986 6
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Relative efficiency method based on multi-nuclide

HU Guangchun XIANG Yongchun WU Huailong LIU Xiaoya

(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract Background: In the non-destructive measurement, including the analysis of material composition of
nuclear forensics, fission product analysis of nuclear terrorism event and large sample activation analysis, there is a
big challenge for the detection efficiency calibration. Purpose: This paper analyzed the basic principle of the relative
efficiency method of radiation samples with multi-nuclide, and established the relative efficiency fitting method for
multi-nuclide. Methods: Through the peak information of the fission products from a special irradiated uranium
sample, the efficiency fitting of dual-nuclide (parent-daughter nuclides) and three nuclides (no parent-daughter
nuclides) was verified. Results: The study showed that the calibration factor of the self-calibration method with
multi-nuclide was consistent with the factor of the parent-daughter nuclides’ decay in the error range of 2%.
Conclusion: Results laid the foundation for the non-destructive analysis techniques of the radioactive samples with
special shapes.

Key words Relative efficiency, Multi-nuclide, Least square method

CLC TLS81,TL816".9

030503-5



